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FOOD AND DIURNAL BEHAVIOUR OF 
DEEPWATER PRAWNS 

Penjeldean and caridesn prawns provite mast of the 
crustaceda taten ino demersal trawl fishery for prawns and 
scampi on (he Nouh West Slope of Australia. The main 
genaeidean prawns ate Aristaeamarpha folinceu, Aristeus 
rilis, Hullporoides sibogae and Plesiopenaeus edwardsi- 
«nus, and the main candean prawns urt Hetfernearpus Sie 
hugar and H, weodmasoni. Catch rates ot ali six prawn 
species tire greater dunng the day than al night. 

Foregul contents in trswl-caughi prawns were analysed, 
and broad Jielary groups used to Indicate thé habitats in 
which [he prawns were feeding. Prey groups considered to 
indicale midwater feeding included siphonopheres, chactug- 
naths, heleropods and pleropads: prey groups indicating ben. 
thie feeding included spanges. polychaetes, bivalves and 
echinoderms. Inati prawn species. the majority of the foregut 
contents consisted pf decapad crusiacuans.und fish, must of 
which was unidentifiaple or was not classifiable us neces- 
sarily having a midwater or demersal origin. Signiticant 
yuamities of foraminiterins and squid were alsa ingested 


MEMOIRS OF THE QUEENSLAND MUSEUM 


Aristeus sirilis, Mahoovondes sihogae and Plestepenaeus 
edwardsianus, which ate manly benthic or demersal anl- 
mals, had mean cuich rales between 1.4 and 2,0 times greater 
during, the day than at night, Aristacomerpha foliacea and 
Meterocarpus sibogae, which ate buth midwater and deme- 
sal animals. and Hetcrecarpus woodmasont, which ale 
mainly midwater animals, had mean catch rates between 2.6 
and 165 times higher during the day than at night, Decreased 
catch rates of these species probably reflect noctumal migra- 
von Into mvidwater. Catch rates of A. foliacea peaked around 
mit-dav, suggesting thata substantial proportion of Lhe popu- 
lation may still be in midwater during daylight hours, Catch 
rates ot Heterocurpus sthogue and H. woodmasoni varicd 
tinle during daylight hours but changed rapidly sround dawn 
and dusk, suggesting shat their dismal behaviaur is strongly 
dependent on-ambiens light levels. Studies on midwater 
Populuians are proposed to determine the importance of 
miuwater feeding in the dumally migratary prawn species. 
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MICROPROCESSORS AND FIELD 
INSTRUMENTATION FOR CRUSTACEAN 
BIOLOGY 

Micropower micropriceswirs are making possible the 
ealhering of data, snd its transmission. team siluatians where 
direct observation is cither Impossible or would influence the 
phenomena ander study. This paper proposes iwo cxumples 
of field instrumentation, desigaed around microprocessors, 
which will address otllerwise retractary questions in two 
areas of crustacean biology: larval transport/recruiiment, and 
behavioural-physiologicul ecology. 

The highest mortality in life cycles of marine Crustacea 
occurs during planktonic larval stage, yel little is understuod 
about the phenomena that control mortality, transport. dis- 
persion, ant especially eventual recruitment. Experimental 
testing of hypotheses is made difficult by the minute size of 
{he dispersing larval stages, Sampling of cither the larvae 
themselves, or of the current regimes they would encounter 
as they migrate vertically, ul the relevant spatial seale, is 
prohibitive. The Lagrangian approach requires intensive 
sampling from many vessels. with subsequent sorting of high 
numbers of plankton samples, the Eulerian approach 
demands unreasonable numbers of current meters. 

To experimentally test theories of larval transport and 
recruitment, we ure developing a micraprocessar-coutrolled 
Lagrangian dritier that behaves likes larva butcanbe tracked 
remotely. A buoyancy adjustor under microproeesser contrat 
will allow the device to mimic larval behaviour, relevant to 
the species under study, in response 10 ime, depth and other 
environmental cues, e.g. temperature, light, salinity. Initially 
these buoys will be programmed to mimig larvae of Khiilhiro- 
nonapeus korrisil and Callinectes sapidus, based un pe- 
Iraviaurs. ubserved in laboratory and field, and used to 
examine how those behaviours contribute to retention in 
estuaries (R. Harrisii) or export to continental shelf waters 
with subsequent te-invasion of estuaries (C, sapidus), A 
similar approsch is applicable 10 replenishment of benthic 
faunas nn tsolated islands. The devices could also be pro- 


grammed with hypothetical behaviours to examine the con- 
sequences of such behaviours for transportin Various natural 
hyerowaphi¢ regimes. 

Another difficult area for study is the physiological and 
hehuvivural ecolupy of species inhabiling estuanes. Direct 
observanon by divers is difficult and often impossible be- 
cause the subjects ure highly mobile, and ljive under very 
turbid conditions. Laboratory observations cannot be relied 
upon tu provide relevant behavioral data, particularly for 
species that runge over spatial scales ordets of magnitude 
1stger than the laboratory can accommodate. 

To relay complex behavivurs) Jata from unrestrained an- 
imals in natural environments, we have designed microproces- 
sur-based multichannel ulwasonle blotelemetcy transmitters. 
The devices monitor up to eight different phenomena (e.g. 
masele potentials, limb positions). At any change of input 
stale, the microprocessor awakens and transmits the current 
state of ts inputs, thus marking the beginning and end of an 
eventatany input. The information is encoded cither as pulse 
width, or as a frequency-shifl-keyed (FSK) serial data word, 
All ultrasonic frequencies are synthesised by the micro- 
processor, which alou drives the piczoclectne transducer 
directly. Power consumption is held to levels supportable 
with small Dalléries by operating the microprocessor with 
low duty cycles, putting it into ‘sleep’ (power dawn) mode 
when (dle. The initial application of these transmitters will 
be-to explore predator-prey and predator-predalor interac- 
tions among C, sapidus and prey patches of small clams in 
Chesapeake Bay. 
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